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Biological process is an important aspect of wastewater treatment, but sludge is
an inevitable major byproduct, and its disposal can cause serious environmental
problems. Therefore, sludge disposal is an important part of wastewater treatment.
Landfilling, incineration, or agriculture applications are the methods typically used to
dispose of biosludge. However, those methods are not the best treatment at all. In this
study, pyrolysis was carried out in an isothermal reactor heated by a horizontal
electric furnace and microwave furnace.

In addition, we collect biosludge pyrolysis residue, liquid and gas productions
after pyrolytic in difference temperatures. Pyrolytic gases including CO, CO,, SO,
and NOy of sludge pyrolysis was measured by an infrared gas analyzer. Total
hydrocarbons were determined by a heated hydrocarbon analyzer. The compositions
of the pyrolysis residue and pyrolytic gas were analyzed by element
analyzer/ICP-AES/ICP-MS and GC/MS, respectively. The pyrolysis liquid was
distilled to separate the oil from the liquid. The composition of the pyrolysis oil was
measured by GC/MS. Sludge adsorbent was obtained from pyrolysis the biosludge
which have been immersed in ZnCl,, pyrolytic process, HCI and distilled water
washing and drying. Then, sludge adsorbent was applied to dye (Orange Il and
Chrysophenine) and VOCs (Acetonitrile and Chloroform) adsorption.

Generally, the sludge cake contain about 8.5-13% solid residue and 62-82%
liquid products after drying process. The composition of element in C, H, N, S were
68-73%, 10-11%, 5.4-6% and 0.3-0.4%, respectively. The heating value of the biofuel
was 9,000-10,000 kcal/kg which was approach of diesel. The gas productions were
containing 5.8-30%. The pyrolytic gas was rich in hydrocarbon; it could be recycled
as a carrier gas during the pyrolysis process to reduce the exhaust volume. At 30°C,
the chloroform and orange 11 adsorption capacity was 70-244 mg/g and 97-197 mg/g,
respectively. The adsorption ability of the sludge adsorbent was approach commercial
activated carbon. Therefore, the pyrolytic residues could be reused, the pyrolytic
liquid product could be used as a fuel after distillation, and the pyrolytic gas could be
recycled in the pyrolytic process to achieve non-toxic discharge and reduce the cost of
sludge disposal.

Keywords: Biosludge, Pyrolysis, Adsorbent
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Reuse of biosolid as adsorbents by the pyrolysis process

Li-Xuan Zeng, Hung-Lung Chiang

Biosolid was taken from the petrochemical industry and it was pyrolyzed to
investigate the composition and pore size distribution of pyrolytic residue. The
residues component included the carbon, nitrogen, and hydrogen concentrations could
be reduced after an increase in pyrolytic temperature. The pre-dried biosolid were
pyrolyzed at various pyrolytic temperatures, the fraction of products in the gas phase,
liquid phase, and solid residue were 20-38, 45-72, and 9-15%, respectively. In
addition, ZnCl, was used as a bio-solid activation agent and the ZnCl, could enhance
the pore structure development during the pyrolytic process. Results indicated the
proper ZnCl, immersed concentration, pyrolytic temperature and time could produce
adsorbents from the biosolid. Pore size distribution examination indicated that the
mesopore was domain in the pyrolyzed residues and the specific surface area could be

up to 750 m%/g.

Keywords: biosolid; pyrolysis; adsorbent
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